The success in computer courses is influenced by the levels of students' beliefs in their computer abilities (computer self-efficacy). Low level of computer self-efficacy (CSE) may affect to student's attention, engagement, and achievement in computer courses. Teacher feedback is one of the important factors helping students boost their CSE. The interaction with teachers influences students' intrinsic motivation and computer abilities. This study was to explore the influence of teachers' feedback in the computer classroom environment. The different types of teachers' feedback affect the different levels of students' CSE. An individual computer project was given to students. Data collection with pre-test and post-test design was used to capture students' changing perceptions of learning at the beginning and end of the computer course. The final sample was 105 high-school students in Thailand. A survey measured 8 items of abilities feedback, 5 items for general praise, 9 items for negative feedback, 5 items for CSE, and 24 items for SE Sources. Results from regression analysis revealed that SE source of social persuasions influenced by the ability feedback, along with general praise, and negative feedback respectively was the strongest predictor to predict students' CSE. The result highlighted not only teacher feedback can help students strengthen their CSE but also link with students' psychological Index Terms-Computer classroom, computer self-efficacy, needs in a computer classroom. feedback, self-efficacy source.
I. INTRODUCTION
In Computer teaching and learning, students' self-efficacy belief (SE) has found to be associated with students' motivation, outcome expectations, and success in a computer program [1] , [2] . Computer self-efficacy (CSE) plays an important role in students' perceptions of their abilities to accomplish computer tasks and perform successfully in work and learning environments [3] , [4] . Students with low SE may difficult to succeed in the computer course [5] , [6] . To promote CSE of students, the study of Ref. [7] recommended that teaching and training approaches of a computer course, feedback from teachers has been essential to boost students' CSE. Manuscript As the importance of CSE, the purpose of the study aimed to investigate the factors influencing the strength students' CSE. The results of the study do not only confirm the social cognitive theory of Ref. [8] but also link with students' psychological needs in a computer classroom.
A. CSE
CSE, a part of the social cognitive theory, is defined as the beliefs of judgments on students' capabilities of computer-related abilities and computer use in order to produce the amount of effort and the levels of performance or behaviors [3] , [9] . CSE is derived from SE theory in general [8] . Prior studies of CSE resulted that high CSE influence students' higher level of confidence in their computer abilities [10] , longer persistence in a computer program, higher prediction of learning outcomes [11] - [13] .
B. Social Cognitive Theory focusing on Feedback
According to Ref. [8] , the social cognitive theory of self-regulated learning emphasized that the interaction among personal, behavior and environmental influences helps students promote their learning practices and skills. SE plays an important role of self-regulation on student learning behavior and has a strong influence on student's effort and task persistence, especially in difficult circumstances [14] , [15] . Ref. [16] examined the social cognitive model to understand the influences of a role of SE (personal), use of learning strategies, providing feedback (behavioral), and performance and receiving feedback (environmental) in the web-based learning environment (see Figure 1 ). They found that SE predicted students' use of learning strategies and influenced feedback behavior (personal => behavioral). Receiving more feedback helped students promote their SE (environmental => personal). 
C. Types of Feedback

1) General praise
Research on using praise in a classroom showed that effective praise from teachers can occur when they positively acknowledged on students' work [17] . Positive statement (praise) has been found to be more fruitful to students than verbal criticism [18] . Positive reinforcement with consistent praise is beneficial for encouraging desirable behavior, but extinguishing praise brings to undesirable behavior [19] . He also suggested that appropriate praise could be a tool for motivation on students' behavior. However, students' praise for trying hard is quite related to effort feedback than general praise [20] .
2) Ability feedback and negative feedback
The perspective of social cognitive theory, feedback is an environmental variable influenced SE [21] , [22] . Feedback is an environmental variable influenced by SE [21] , [22] . Feedback mainly focused to ask students in the study are ability feedback and negative feedback. The example questions of ability feedback are "You have been working hard" and negative feedback is "Come on, you can do better" [23] . Ability feedback from teachers associated with students' interest in performing tasks [24] . Negative feedback from teachers impacts a negative relationship between students and teachers [23] . Students react to feedback in order to maintain their successful strategies and modify unsuccessful students [25] . Feedback helps students master on their learning strategies which are beneficial to maintain their learning success positively contributed to students' SE [26] .
In a classroom, praise and feedback are the important methods which have been widely recommended for a teacher to use in class. These methods help a teacher build the students' view about themselves to be a good and valuable person [27] , encourage students' capabilities to do their tasks, and build a close relationship between teachers and students [23] . Ref. [23] mentioned that teachers should have strategies which will give students praise and feedback. Not all students like to praise in public. In contrast, they want to praise quietly and personally in their ability and effort. Praise and feedback should be meet with students' preferences.
The study of Ref. [16] showed that social cognitive perspective has been significant toward a computer-based learning environment. This theory helps teachers promote students' motivation and facilitate students' learning behavior in a computer classroom [16] . As can be seen from the previous research, students' CSE is important for students' success in a computer learning domain [16] . Ref. [7] did a meta-analysis study, they recommended that teaching and training approaches of a computer course with behavior-modeling or feedback help a teacher promote students' CSE.
D. SE Sources and Feedback
Individual perceptions of SE depend on various personal interpretations from different sources of SE. SE sources generate positive experiences or feedback helped students promote their SE beliefs, in contrast with students who have negative experiences or feedback create low SE [28] . There are relationships among SE sources, feedback, and CSE [28] . Feedback acts as an important approach to promote high or low students' SE [28] . Four types of SE sources are the following:
First, mastery experiences relate to the success or failure from personal past performance. Second, vicarious experiences refer to create SE from observational experiences of significant persons e.g. peer, teachers, and adults. Third, social persuasions involve meaningful and encouraging feedbacks/judgments from influential persons. Last, physiological and affective states associated with emotional states such as anxiety, stress etc.) [29] . 
E. Conceptual Framework
F. Research Questions
1) What are the relationships among the changes-scores of types of feedback, SE Sources, and CSE? 2) What the change-score of feedback types (general praise, ability feedback, and negative feedback) is the strongest predictor for the change-score of SE Sources? 3) What the change-score of SE Sources (mastery experiences, social persuasions, physiological and affective states, and vicarious experiences) is the strongest predictor for the change-score of CSE beliefs?
II. METHODOLOGY
A. Sample
The study used the purposive sampling technique. Participants were 110 high-school students (Mathayom 6) from 3 classrooms who enrolled in web design and development course and completed pre-assessment. The final participants were 105 students (36.2% males, 63.8% females) who completed post-assessment.
B. Teachers' Feedback in Classrooms 1) Design
Students of three computer classrooms were assigned to have feedback on each individual assignment. The sequence of instruction and all learning activities were delivered with the same condition for all classrooms.
2) Teacher's feedback intervention
A web design and development class had a 100-minute instructional session per week of a term project including lecture method, exercises, assignments, self-assessment, and pre-and post-assessments. When students finished each assignment, they would have self-assessment and teacher feedback.
a) The first assignment Students had a take-home assignment which required students to finish before a next class began. The high-quality examples of work were demonstrated to students before they assessed themselves with the self-assessment. After that, a teacher assessed on students' work and gave individual feedback on their actual performance. Chances to learn from the high-quality example of work and teacher feedback may provide students to have an opportunity to learn and to improve their work as good as providing examples.
b) The second assignment The second feedback would be used after students finished their website development. Four teaching sessions (400 minutes) were provided to students about how to create their own website including the system configuration setting, banner and template creation, and component setting etc. Students had a scoring rubric form to assess the performance and quality of their work. The example of a well-developed website and the reasons why this website was very good were expressed by the teacher. Individual feedback, for example, "Great Job! Only an image component would help you have a full function of an e-portfolio website" was delivered to all students. A teacher emphasized students to think and learn from the example and the suggestions. Students got an opportunity to learn how to develop a good website. They may feel more confidence in their ability when they can accomplish their work.
c) The third assignment The third assignment required students' abilities to customize a computer program. Students had no prior experiences in computer programming. Thus, a teacher had to persuade students that they had enough abilities to deal with it. When all of the students had finished their tasks, they did self-assessment to assess the overall quality of work from the first to last assignments. Teacher's assessment and feedback convinced student's capability were delivered to students.
C. Instrument
Data collection relied on a survey having 3 parts as follows:
CSE scale was adopted from Ref. [30] . "I find working with computers very easy" and "I am very confident in my ability to use computers." are the examples of CSE scale. Cronbach's alpha value was .80 for pre-assessment and .84 for post-assessment.
Feedback scale consists of general praise, abilities feedback, and negative feedback which were adopted from Ref. [23] . There were five items for general praise, 8 items for abilities feedback, and 9 items for negative feedback. Cronbach's alpha value of teacher feedback in general praise, abilities feedback, and negative feedback for pre-assessment was respectively .93, .93, and .84, and post-assessment was respectively .85, .88, and .88.
The scale of SE Sources was adapted from Ref. [31] . Cronbach's alpha values of mastery experiences, vicarious experiences, social persuasions, and physiological and affective states were .80, .86, .92, and .91 for pre-assessment and .80, .86, .92, and .91 for post-assessment respectively.
This survey used a five-point Likert scale from 5 (Strongly agree) to 1 (Strongly disagree) for CSE and Feedback scales. A six-point Likert scale from 6 (Completely confident) to 1 (Not at all confident) used for SE Sources.
Instrument validity and reliability, the survey items were borrowed from the studies which were published and verified from the international journals. Cronbach's alpha of all constructs was higher than .70 which is indicated the adequate internal consistency reliability [32] . All survey items were written in Thai. The Translation-back-translation procedure (Two-way translations both English and Thai) was brought to ensure that all survey items were valid across cultures [33] . The survey was also pretested from 60 students.
D. Data Collection and Analysis
A survey of pre-assessment and post-assessment occurred at two stages. First, pre-assessment had been started before a course began. After a term's project, post-assessment had been collected the data from students. The differences in scores between pre-and post-assessments ("change scores") help researchers analysis students' progression on their CSE beliefs. The relationships among the change-scores of students in feedback, SE Sources, and CSE between pre-and post-assessment by using Pearson's correlation. Regression analyses would be used to find the change-scores of feedback types influenced the change-scores of social persuasion source and the change-scores of SE Sources also affected the change-scores of CSE beliefs.
III. RESULT
The result showed that the influential factors affect CSE after using feedback approach in a computer classroom. These results present a descriptive analysis, correlations, and linear regressions. Table I shows descriptive statistics and t-test results of students' perceptions of SE sources, feedback, and CSE from pre-and post-assessments, and the change-scores between pre-and post-assessments. 1) What are the relationships among the changes-scores of types of feedback, SE Sources, and CSE? Pearson's correlation was given that there were significant relationships between all of the feedback types and social persuasions. Ability feedback had the highest correlation with social persuasions (r=.505, ρ<0.01), along with teacher praise (r=.489, ρ<0.01), and negative feedback (r=.267, ρ<0.01). In addition, there was a relationship between the change-scores of social persuasions and CSE beliefs. Social persuasions had the highest correlation with CSE (r=.434, ρ<0.01) while other variables did not have a significant relationship with CSE. These were given the results to support our first research question. 2) What the change-score of feedback types (general praise, ability feedback, and negative feedback) is the strongest predictor for the change-score of SE Sources? Ability feedback was a strongest predictor to predict SE Sources: mastery experiences (β = .546, ρ<0.001), vicarious experiences (β = .426, ρ<0.001), and social persuasions (β = .478, ρ<0.001). However, no variables of feedback have significant to physiological and affective states.
Only the construct of social persuasions has statistical significant of all feedback types. Ability feedback stood out as the most important predictor to predict social persuasions, along with general praise, and negative feedback respectively. The standardized coefficient for ability feedback was significant (β = .478, ρ<0.001), general praise (β = .328, ρ<0.01), and negative feedback (β = -.251, ρ<0.05). The set of predictors explained 34% of the variance in social persuasions. The result demonstrated in Table II . A computer course with feedback helped students develop their CSE beliefs. The scores from post-assessment had been increased from pre-assessment after the intervention method had been implemented. The results give evidence to support all research questions.
In sum, the change in ability feedback was the strongest predictor influencing the change in social persuasions, along with general praise, and negative feedback respectively. Only negative feedback was found to be a negative effect on the change in social persuasions. The results are consistent with Ref. [23] concluded that students will satisfy when they receive ability feedback and less negative feedback. Ability feedback helps students increase their competency and academic abilities [34] . The receiving comments motivate students to try harder [20] . However, general praise is quite related to more general tasks and less related to students' abilities than ability feedback [23] . Over-exaggerations of praise or feedback do not help students strengthen their CSE [35] .
The change-score of social persuasion source was found to be significant to the change-score of students' CSE beliefs but other SE sources did not show significance to predict the change-scored of students' CSE. Ref. [29] and Ref. [36] mentioned that social persuasions are very beneficial when students encounter with new skills, difficult tasks, or lack of mastery experiences. Social persuasions (e.g., feedback) help students develop and strengthen their CSE [29] . The current study highlighted that social persuasions with feedback approach need in a computer classroom. The result is consistent with the prior study that the strength of social persuasions depend on the significant others providing evaluative feedback, judgment, or appraisal on students' performance [31] . The trust of significant people can help students boost their confidence in academic abilities.
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